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Description 

STEERING SYSTEM 

Technical Field 

The present invention relates to a tilt and 
telescoping steering system in which the inclination 
angle and axial position of a steering wheel can be 
adjusted according to, for example, the driving posture 
of a driver. 

Background Art 

As vehicle steering systems, there have been known 
tilt and telescoping steering systems in which not only 
the inclination angle of a steering wheel but also the 
axial position thereof can be adjusted according to the 
build and driving posture of the driver. 

Here, there exists an idea to dispose as many of 
the constituent components of the tilt and telescoping 
steering system as possible on a side which is close to 
a steering shaft in order to secure a space in the 
vicinity of the knees of the driver. In contrast to this 
idea, Japanese Patent Unexamined Publication 
JP-T-10-51282 6discloses a steering system in which the 
tilting angle of a steering shaft is adjusted by 
displacing a yoke, which is disposed within an outer 
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column tube for supporting the steering shaft, along 
vertical grooves formed in a pair of bracket portions. 

Disclosure of the Invention 

Incidentally, according to the aforesaid 
conventional example, the components are assembled to 
the integral yoke by screwing stud bolts thereinto from 
both sides thereof via the pair of bracket portions. 
However, since the bracket portions are stationary , while 
the yoke is movable in a tilting fashion, there is caused 
a prying motion between the stud bolts and the bracket 
portions, leading to a risk that the stud bolts get 
loosened while inusefora long time . In order to prevent 
this, the stud bolts need to be bonded as a countermeasure , 
which causes, in turn, a problem that many man-hours are 
necessary for assembling and the assembled components 
become difficult to be disassembled for a repair. 

Then, the inventor et al . developed a steering 
system in which slits are formed in an outer jacket which 
encloses therein an inner column, so that a force is 
applied to the inner column in a direction which 
intersects with the axis of the- inner column at right 
angles from bracket portions disposed on both sides of 
the outer jacket, whereby the outer jacket is deformed 
to hold the inner column. In the steering system, 
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however, while the holding force becomes large in the 
direction in which the force is applied to the inner 
column, only a frictional force against the outer jacket 
constitutes a holding force for the inner column in a 
vertical direction which intersects with the direction 
in which the force is so applied to the inner column at 
right angles and also intersects with the axis of the 
inner column at right angles, and therefore, there is 
caused a risk that the inner column is displaced when 
vibrations or a strong force is applied thereto in the 
vertical direction . 

The invention was made in view of the problem 
inherent in the related art, and an object thereof is 
to provide a steering system which can firmly hold the 
inner column in either of the directions. 

According to the invention, there is provided a 
steering system for supporting a steering shaft to which 
a steering wheel attaches in such a manner as to be 
adjustable of an axial displacement thereof, the steering 
system comprising : 

an inner column for rotatably supporting the 
steering shaft ; 

an outer jacket adapted to take, when the outer 
jacket is pressed in a facing direction, either a first 
state in which an outer circumferential surface of the 
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inner column is held in such a manner as to disable the 
adjustment of the axial displacement or a second state 
in which the outer circumferential surface of the inner 
column is held in such a manner as to enable the adjustment 
of the axial displacement; 

a bracket portion for fixing the outer jacket to 
a vehicle body; and 

a fixing member for connecting the outer jacket with 
the bracket portion, 

wherein when the outer jacket is shifted from the 
second state to the first state, the inner column receives 
pressures applied thereto by the outer jacket in a 
plurality of directions which are different from at least 
the facing direction. 

In addition, according to the invention, there is 
provided a steering system for supporting a steering 
shaft to which a steering wheel attaches in such a manner 
as to enable the adjustment of the axial displacement 
thereof, the steering system comprising: 

an inner column for rotatably supporting the 
steering shaft; 

a pair of bracket portions mounted on a vehicle body 
and disposed at positions which face each other with 
respect to an axis of the steering shaft; 

a tension member provided in such a manner as to 
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extend between the pair of bracket portions; 

two fixing members for fixing the tension member 
relative to the pair of bracket portions; 

an application member provided between the tension 
member and the fixing members, the application member 
applying a relative displacement between the bracket 
portions and the fixing members in accordance with an 
operation of a manipulation lever; and 

an outer jacket held to the vehicle body through 
the connection of the tension member, the bracket 
portions and the fixing members, the outer jacket having: 
a pressurizing portion where an outer 
circumference of the outer jacket contac t s ■ wi th both of 
the pair of bracket portions at least between the pair 
of bracket portions by virtue of relative displacement 
of the pair of bracket portions; and 

an inner circumferential surface which 
encloses and supports an outer circumference of the inner 
column , 

wherein the inner column receives pressurizing 
forces applied thereto by the bracket portions and the 
fixing members in a plurality of directions which are 
different from a relative displacement direction of the 
outer j acket . 

According to the invention, since there is provided 
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the steering system for supporting a steering shaft to 
which a steering wheel attaches in such a manner as to 
enable the adjustment of the axial displacement, the 
steering system comprising an inner column for rotatably 
supporting the steering shaft, an outer jacket adapted 
to take, when pressed in a facing direction, either a 
first state in which an outer circumferential surface 
of the inner column is held in such a manner as to disable 
the adjustment of the axial displacement or a second state 
in which the outer circumferential surface of the inner 
column is held in such a manner as to enable the adjustment 
of the axial displacement, a bracket portion for fixing 
the outer jacket to a vehicle body, and a fixing member 
for connecting the outer jacket with the bracket portion, 
wherein when the outer jacket is shifted from the second 
state to the first state, the inner column receives 
pressures applied thereto by the outer jacket in a 
plurality of directions which are different from at least 
the facing direction, even in the event that vibrations 
or a force of large magnitude is applied to the inner 
column, the displacement of the inner column can be 
suppressed . 

In addition, according to the invention, since 
there is provided the steering system for supporting a 
steering shaft to which a steering wheel attaches in such 
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a manner as to enable adjustment of the axial displacement 
thereof, the steering system comprising an inner 
column for rotatably supporting the steering shaft, a 
pair of bracket portions mounted on a vehicle body and 
disposed at positions which face each other with respect 
to an axis of the steering shaft, a tension member 
provided in such a manner as to extend between the pair 
of bracket portions, two fixing members for fixing the 
tension member relative to the pair of bracket portions, 
an application member provided between the tension member 
and the fixing members, the application member applying 
a relative displacement between the bracket portions and 
the fixing members in accordance with an operation of 
a manipulation lever; and 

an outer jacket held to the vehicle body through 
the connection of the tension member, the bracket 
portions and the fixing members, the outer jacket having: 

a pressurizing portion where an outer 
circumference of the outer jacket contacts with both of 
the pair of bracket portions at least between the pair 
of bracket portions by virtue of relative displacement 
of the pair of bracket portions; and 

an inner circumferential surface which 
encloses and supports an outer circumference of the inner 
column , 
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wherein the inner column receives pressurizing 
forces applied thereto by the bracket portions and the 
fixing members in a plurality of directions which are 
different from a relative displacement direction of the 
outer j acket . 

, even in the event that vibrations or a force of large 
magnitude is applied to the inner column, the 
displacement of the inner column can be suppressed. 

Furthermore, in the event that, when the pair of 
bracket portions approach each other, the outer jacket 
is brought into contact with the inner column on both 
circumferential sides thereof in such a manner that the 
both circumferential side holds therebetween a position 
which intersects with a direction in which the bracket 
portions and the fixing members are displaced relatively 
(a horizontal direction in an embodiment which will be 
described later on) , pressurizing forces can be applied 
from different directions via such contact points 
(boundary points X which will be described later on) . 

Furthermore, a recess is formed on at least either 
of the inner circumferential surface of the outer jacket 
and the outer circumferential surface of the inner column, 
and a horizontal line which intersects with the axis of 
the inner column preferably passes through the recess 
so formed. 
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Furthermore, in the event that the outer jacket 
deflects in such a manner that a location thereof which 
is circumf erentially farther apart from the position 
which intersects with the direction in which the bracket 
portions and the fixing members are displaced relatively 
(the horizontal direction in the embodiment which will 
be described later on) is displaced more largely than 
a location thereof which is circumf erentially closer to 
the position, when the outer jacket contacts the inner 
column as the pair of bracket portions approach each other, 
the outer jacket is allowed to deform in such a manner 
as to surround the outer circumferential side of the inner 
column, whereby pressurizing forces can be applied 
thereto from different directions. 

Furthermore, the pressurizing portion of the outer 
jacket with which at least one of the bracket portions 
is brought into abutment is a flange portion which extends 
radially from the outer jacket, and a recess is preferably 
formed on an outer circumference of the flange portion 
at a position where a horizontal line which intersects 
with the axis of the inner column passes. 

In addition, according to the invention, the pair 
of bracket portions approach each other to reduce a 
distance therebetween by virtue of the displacement 
applied to the application member, whereby the outer 
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jacket is held between the tension member and the bracket 
portions. In addition, since pressurizing forces are 
applied to the inner column by the bracket portions which 
are so displaced via the pressurizing portion of the outer 
jacket, whereby the inner column is held by the bracket 
portions which are connected to the vehicle body via the 
outer jacket, the steering shaft can be fixed in a 
telescoping direction. Furthermore, since the pair of 
bracket portions are connected to the tension member, 
in the event that both the bracket portions are formed 
into shapes which are substantially symmetrical across 
the steering shaft, the displacement amounts of the 
respective bracket portions become equal, and therefore, 
since this allows the center position of the inner column 
to be maintained substantially constant, the deviation 
of the center of the steering shaft can be suppressed 
effectively . 

Brief Description of the Drawings 

Fig. 1 is a side view of a tilt and telescoping power 
steering system which is a steering system according to 
a first embodiment of the invention. 

Fig. 2 is a top view of the steering system shown 
in Fig. 1 . 

Fig. 3 is a cross-sectional view of the 
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configuration shown in Fig. 1 taken along the line III-III 
and as viewed in a direction indicated by arrows. 

Figs. 4(a), 4(b) are cross-sectional views of an 
outer jacket and an inner column of the configuration 
shown in Fig. 1 taken along the line IV-IV and as viewed 
in a direction indicated by arrows, in which Fig. 4(a) 
shows a state resulting before a force is applied and 
Fig. 4(b) shows a state resulting after a force has been 
applied. 

Figs. 5 (a), 5(b) are views similar to Fig. 4 which 
show an outer jacket and an inner column according to 
a second embodiment, in which Fig. 5(a) shows a state 
resulting before a force is applied and Fig. 5(b) shows 
a state resulting after a force has been applied. 

Fig. 6 is a graph which shows a column holding force 
along axis of abscissas and a column stroke along axis 
of ordinates . 

Fig. 7 is a view similar to Fig. 2 which shows a 
steering system according to another embodiment. 

Fig. 8 is a view similar to Fig. 3 which shows a 
steering system according to a further embodiment. 

Note that in the drawings, reference numerals and 
characters denote as follows; 11 and 221 an inner column, 
12 a bracket, 313 a tension member, 16 and 17 fixing 
members, 21 and 211 an outer column, S a steering shaft, 
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and L a manipulation lever. 



Best Mode for Carrying out the Invention 

Hereinafter, tilt and telescoping steering systems 
according to embodiments of the invention will be 
described by reference to the drawings. Fig. 1 is a side 
view of a tilt and telescoping electric power steering 
system (hereinafter, referred to as a steering system) 
according to a first embodiment of the invention. Fig. 
2 is a top view of the steering system 10 shown in Fig. 
1. Fig. 3 is a cross-sectional view of the constitution 
shown in Fig. 1 taken along the line III-III and as viewed 
in a direction indicated by arrows. 

In Fig. 1, an outer jacket 21 is integrated with 
a gear box 21A to which a motor 2 and a control ECU 3 
attach, and a speed reduction mechanism, not shown, is 
connected to an output shaft of the motor 2 and a steering 
shaft S within the gear box 21A so as to enable the power 
transmission with a predetermined speed reduction ratio . 
The outer jacket 21 is attached to a vehicle body, not 
shown, via a pair of attachment brackets 9, which are 
provided forward, and an attachment bracket 12, which 
is provided rearward. The pair of attachment brackets 
9 (only one of them is shown in Fig. 1) , which are formed 
into shapes which are axially symmetrical with each other, 
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each have an attachment portion 9a which is adapted to 
be attached to the vehicle body, not shown, with a bolt 
and a plate portion 9b which extends vertically from the 
attachment portion 9a for supporting the outer jacket 
21 and are attached to the vehicle body symmetrically 
with respect to a perpendicular line which passes through 
the axis of the steering shaft S. Note that a bolt B, 
which passes through a hole (not shown) formed in the 
plate portion 9b so as to be screwed into the gear box 
21A, has a tilt pivot function. 

The attachment bracket 12 has a pair of vehicle body 
attachment portions 12d each having a vehicle body 
attachment hole 12c (Fig. 2) which are adapted to be 
attached to the vehicle body, not shown, with bolts and 
plate-like bracket portions 12a, 12a which extend in 
parallel with each other and in a vertical direction. 
The thicknesses of the respective bracket portions 12a 
are the same and the shapes thereof are axially 
symmetrical with each other. 

As shown in Fig. 3, a tension member 13 is disposed 
between the bracket portions 12a, 12a. The tension 
member 13 constitutes a substantially annular member in 
a state in which it is built in and is made to be divided 
into two halves, that is, a left-half portion 13a and 
a right-half portion 13b, at the center thereof. To be 
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more specific, the left-half portion 13a and the 
right-half portion 13b are integrated into a single unit 
by being fastened together using two bolts 14 which are 
screwed into a threaded hole 13c formed in the right-half 
portion 13b and a threaded hole 13d formed in the 
left-half portion 13a, respectively, whereby the tension 
member 13 can be obtained. By adopting the configuration, 
the left-half portion 13a and the right-half portion 13b 
are kept separated from each other before they are 
actually installed on a vehicle and are then integrated 
with each other using the bolts 14 when they are actually 
installed on the vehicle, whereby the assembling of the 
tension member is facilitated further. 

A cylindrical inner column 11 is disposed inside 
the tension member 13 . A steering shaft S is passed 
through the interior of the inner column 11 and is 
rotatably supported relative to the inner column 11 via 
a bearing 30 (Fig. 1) . 

As shown in Fig. 1, a telescoping groove 11a is 
formed in parallel with the axis of the steering shaft 
S in each side of the inner column 11. On the other hand, 
a tilt groove 12b is formed in each bracket portion 12a 
which constitutes part of an arc that would be formed 
about a pivot point P that is disposed forward of the 
rotational axis of the motor 2 , and the telescoping groove 
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11a and the tilt groove 12b overlap each other partially, 
as viewed in a direction shown in Fig. 1, in such a state 
that the bracket portion 12a is properly assembled. A 
fixing member 16 is inserted from a left-hand side of 
Fig. 3 so as to be passed through the tile groove 12b, 
and a fixing member 17 is inserted from a left-hand side 
of Fig. 3 so as to be passed through the tilt groove 12b. 

The fixing member 16 has a disc-shaped head portion 
16a which is larger in diameter than the width of the 
right-hand tilt groove 12b in Fig. 3 and which has a tool 
engagement hole, a cylindrical tilt guide portion 16b 
which is brought into engagement with the tilt groove 
12b to thereby be guided therealong and a male thread 
portion 16c which is screwed into a threaded hole 13e 
formed in the right-half portion 13b of the tension member 
13 to thereby be securely fixed therein. Note that a 
locking portion 16d adapted to be brought into engagement 
with the telescoping groove 11a is provided at a distal 
end of the male thread portion 16c. 

In contrast to this, the fixing member 17 has a 
hexagonal head portion with which a tool is brought into 
engagement, a cylindrical shank portion 17b and a thread 
portion 17c. The thread portion 17c is adapted to screw 
into a threaded hole 13f formed in the left-half 13a of 
the tension member 13 to thereby be securely fixed to 
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the tension member 13 . A stationary cam 18 having a tilt 
guide portion 18a with a substantially oval cross section 
which allows the tilt guide portion 18a to engage with 
the tilt groove 12b widthways and a stationary cam portion 
18 which is larger in diameter than the tilt guide portion 
18a, a movable cam 19 having a cam surface which engages 
with the stationary cam portion 18b, a manipulation lever 
L adapted to rotate together with the movable cam 19 and 
a thrust bearing (a roller bearing and a sliding bearing 
may suffice) 22 are disposed around the periphery of the 
shank portion 17b. Note that the stationary cam 18 and 
the movable cam 19 constitute an application member in 
the claim, and the fixing member 17 and the fixing member 
16 constitute fixing members in the claim. 

As shown in Fig. 2, the outer column 21 has a 
cylindrical portion 21a and a pair of flange portions 
21c, 21d which are disposed in such a manner as to be 
spaced apart from each other in an axial direction on 
an outer circumference at a right-hand end thereof as 
viewed in Fig. 2. The cylindrical portion 21 encloses 
and holds the inner column 11. The tension member 13 is 
disposed between the flange portions 21c, 21d, which 
function as a pressurizing portion. In addition, a pair 
of slits 21e (which are represented as being larger than 
they really are) are formed in the cylindrical portion 
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21a at positions which are 90 degrees apart from the 
fixing members 16, 17, as shown in Fig. 3, and in such 
a manner as to extend from the right-hand end thereof 
so as to divide the flange portions 21c, 21d, as shown 
in Fig. 2. A maximum width (in a vertical direction as 
viewed in Fig. 2) of the tension member 13 is made smaller 
than a maximum width (a vertical direction as viewed in 
Fig. 2) of the outer jacket 21. 

Figs. 4(a), 4(b) are cross-sectional views of the 
configuration shown in Fig. 1 taken along the line IV-IV 
and as viewed in a direction indicated by arrows . As 
shown in Figs . 4 (a) , 4 (b) , right-half and left-half inner 
circumferential surfaces of the flange portion 21d of 
the outer jacket 21 are formed into shapes which provide 
spaces between right-hand and left-hand surfaces of the 
inner column 11 and themselves in such a state that the 
flange portion 21d is in abutment with an outer 
circumferential surface of the inner column 11, that is, 
the right-half and left-half inner circumferential 
surfaces of the flange portion 21d have recesses 21g. 
Note that the recess 21g is preferably divided vert ical ly 
into two halves by a horizontal line (referring to Figs. 
4(a), 4(b), the direction of a force F which will be 
described later on) which passes through the axes of the 
steering shaft S and the inner column 11 so as to be 
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substantially axially symmetrical with respect to the 
horizontal line. While not shown, inner circumferential 
surfaces of the flange portion 21c also have similar 
recesses . 

Note that the recess 21g may be formed in such a 
manner as to extend continuously in the axial direction 
at least from the end portion of the outer jacket 21 
through the flange portion 21d. Furthermore, recesses 
may be formed on the outer circumferential surface of 
the inner column 11. Namely, recesses may be provided 
on both or either of the inner circumferential surface 
of the outer jacket 21 and the outer circumferential 
surface of the inner column 11. 

Next, an adjustment operation of the steering 
system of the embodiment will be described. When an 
operator rotates the manipulation lever L in a fastening 
direction, a protuberant portion of the stationary cam 
portion 18b of the stationary cam 18 and a protuberant 
portion of the movable cam 19 are brought into engagement 
with each other to thereby generate a force in a direction 
in which the protuberant portions are separated apart 
from each other. As this occurs, the left-hand bracket 
portion 12a as viewed in Fig. 3, which is pressed by the 
stationary cam 18, is displaced to the right. On the 
other hand, the fixing member 17, which is pressed to 
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the left by the movable cam 19, displaces the tension 
member 13 to the left. Since the fixing member 16 moves 
to the left in association with the movement of the fixing 
member 17, the pair of bracket portions 12a, 12a are 
pressed against side portions of the flange portions 21c, 
2 Id of the outer jacket 21 from both sides to thereby 
press against both sides of the tilt grooves 12b so as 
to apply an appropriate pressurizing force thereto, 
whereby the outer jacket 21 is fixed relative to the 
bracket portions 12a, the displacement of the inner 
column 11 in the tilt direction being thereby prevented. 

On the other hand, based on the rotation of the 
manipulation lever L in the fastening direction, the 
left-hand bracket portion 12a as viewed in Fig. 3, which 
is pressed by the stationary cam 18, is displaced to the 
right to thereby be brought into abutment with the 
left-half portions of the flange portions 21c, 21d so 
as to displace them to the right in a similar fashion. 
Furthermore, a force applied to the tension member 13 
is transmitted to the opposite fixing member 16, and the 
right-hand bracket portion 12a as viewed in Fig . 3 , which 
is pressed by virtue of the force so transmitted, is then 
displaced to the left. When so displaced to the left, 
the right-hand bracket portion 12a is brought into 
abutment with the right-half portions of the flange 



19 



portions 21c, 2 Id to thereby displace them to the left 
in a similar fashion so as to apply a pressurizing force 
on to the outer circumferential surface of the outer 
jacket 21. Since the slits 21e are deformed in such a 
manner as to be closed when the outer jacket 21 is pressed 
against from the sides thereof, an inside diameter of 
the outer jacket 21 is contracted, so that the inner 
column 11 can be held with an appropriate force. 

According to the embodiment, since the shapes and 
thicknesses of the two bracket portions 12a are 
substantially equal , that is , the bending elastic modulus 
(and hence, rigidity) thereof is substantially equal, 
the bracket portions 12a receive the force in the 
direction in which they approach each other by operating 
the manipulation lever L in the fastening direction, 
whereby the bracket portions 12a are displaced in a 
substantially equal amount. Therefore, the inner column 
11 receives, in turn, the pressurizing force from the 
left and right sides thereof as viewed in Fig. 3 to thereby 
be fixed in such a manner that the center of the inner 
column 11 coincides with a position which halves a 
distance between the bracket portions 12a, whereby the 
deviation of the center of the steering shaft S can be 
suppressed while preventing the displacements thereof 
in the tilt and telescoping directions. 
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Furthermore, as shown in Fig. 4(b), when the outer 
jacket 21 is pressed against by the two bracket portions 
12a with a force F, the flange portion 21d (21c) does 
not abut with the inner column 11 at the recesses 21g 
thereon but abuts with the inner column 11 at boundary 
points X which are situated at circumferential edges of 
the recesses 21g, and therefore, a force Fl which presses 
the inner column 11 is generated at the boundary points 
X. Here, while the direction of the force F is horizontal, 
the direction of the force Fl is inclined at an angle 
0 relative to the horizontal direction. Consequently, 
the inner column is supported with a force of (2*Flcos0) 
in the horizontal direction and is supported with a force 
of (2«Flsin0) in the vertical direction. 

For example, in the event that there is provided 
no recess 21g, since the inner column 11 is supported 
only with the force F applied in the horizontal direction 
from the outer jacket 21, the support of the inner column 
11 in the perpendicular direction (the vertical direction 
as viewed in Fig. 4) has to depend on a frictional force 
between the outer jacket 21 and the inner column 11, the 
support with the frictional force cannot bear vibrations 
and a strong perpendicular force applied to the steering 
wheel, leading to a risk that the inner column is 
displaced. In this embodiment, by providing the 
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recesses 21g, the inner column 11 can be securely 
supported also in the perpendicular direction with 
components of the forces Fl generated at the respective 
boundary points X. Note that in place of the provision 
of the recesses 21g, the curvature of the inner 
circumferential surface of the outer jacket 21 may be 
made smaller than the curvature of the outer 
circumferential surface of the inner column 11. In 
addition, in place of the provision of the recesses 21g, 
a plurality of projections may be formed on the inner 
circumferential surface of the outer jacket 21 for 
abutment with the outer circumferential surface of the 
inner column 11. In this case, the plurality of 
projections are preferably disposed axially 
symmetrically with respect to the horizontal line which 
passes through the steering shaft S. 

Figs. 5(a), 5(b) are similar drawings to Fig. 4 
which show an outer jacket 121 and an inner column 11 
according to a second embodiment. In this embodiment, 
a flange portion 212d has a substantially H-shape as 
viewed in a direction in which Fig. 5 (a) is represented. 
To be more specific, right-half portion and left-half 
portion of. the flange portion 121d each have a pair of 
protuberant portions 121 j which are brought into abutment 
with a bracket portion 12a and a notched portion (a 
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recess) 121h formed therebetween. Note that the 
protuberant portions 121j are axially symmetrical with 
each other with respect to a horizontal line (the 
direction of a force F which will be described later on) . 
The notched portion 12 lh is preferably divided vertically 
into two halves by a horizontal line which passes through 
the axes of a steering shaft S and the inner column 11 
so as to be substantially axially symmetrical with each 
other with respect to the horizontal line. While not 
shown, similar to the first embodiment, the flange 
portion is disposed at two locations in the axial 
direction, and the flange portions so disposed are formed 
into the same shape. 

In Fig. 5, when the outer jacket 121 is pressed 
against by the two bracket portions 12a with a force F, 
the protuberant portions 121j of the flange portion 121d 
are pressed inwards with a force F2 (=F/2), respectively . 
As this occurs, since the rigidity of the flange portion 
121d at a central portion is relatively low due to the 
formation of the notched portion 121h, the right-half 
portion and the left-half portion are deformed in such 
a manner as to close an inner circumferential surface 
of the flange portion 121d (that is, in such a manner 
that a location situated farther apart from a position 
which intersects with the direction of a relative 
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displacement between the bracket portions 12a and fixing 
members 16, 17 is displaced more largely than a location 
situated closer to the position) , when the protuberant 
portions 121 j are pressed against with the force F2 . 
Consequently, a pressurizing force distribution D as 
shown in Fig. 4 can be obtained which is applied between 
an inner circumferential surface of the outer jacket 121 
and an outer circumferential surface of the inner column 
11 . 

Namely, in this embodiment, since the inner column 
11 can be supported from directions which are different 
from the direction of the force F due to the pressurizing 
force distribution D, the inner column 11 can be supported 
in the perpendicular direction in an ensured fashion. 
Thus, since the outer jacket 121 contacts the inner column 
11 in such a manner as to surround the outer 
circumferential side thereof, the contact area is 
increased, the holding force of the inner column 11 being 
thereby enhanced. 

Fig. 6 is a graph which shows a column holding force 
along axis of abscissas and a column stroke along axis 
of ordinates . In Fig. 6, a graph A denotes the 
characteristics of the steering system according to this 
embodiment, whereas a graph B denotes the characteristics 
of a steering system according to a comparison example 
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in which no notched portion 121h is provided. The 
characteristics denoted by the graph A and graph B are 
characteristics resulting when the same fastening force 
F (F shown in Figs. 4, 5) is applied. As is clear from 
Fig . 6 , according to the steering system of the embodiment , 
even in the event that the same fastening force F as that 
of the comparison example is applied in the direction 
in which the bracket portions 12a and the fixing members 
16, 17 are fastened together, the holding force of the 
inner column 11 is increased, and an absorption energy 
(column holding force x column stroke) at the time of 
collapse can be increased largely. 

Fig. 7 is a similar drawing to Fig. 2 which shows 
a steering system according to another embodiment of the 
invention. Note that there is provided a steering wheel 
attaching portion to a right-hand side of Fig. 7. This 
embodiment differs from the embodiment shown in Fig. 2 
mainly in the shapes of an outer jacket 211 and an inner 
column 221. To be more specific, in this embodiment, an 
outer jacket 211, which is disposed on the side of a 
steering wheel, not shown, has, as shown in Fig. 7, a 
cylindrical portion 211a and a pair of plate-like flange 
portions 211c, 211d which are disposed on an outer 
circumferential surface of an end portion thereof in such 
a manner as to be spaced apart from each other in the 
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axial direction of a steering shaft S. The cylindrical 
portion 211a encloses and holds an inner column 221 which 
is disposed on the side of a steering mechanism, not shown 
A tension member 13 is disposed between the flange 
portions 211c, 211d, which function as a pressurizing 
portion, and the configuration of the tension member 13 
so disposed is similar to those of the embodiments that 
have been described above. Slits 211e (there exists the 
other slit on an opposite side of the cylindrical portion 
211a in Fig. 7) are formed in the cylindrical portion 
211a at an uppermost portion and a lowermost portion 
thereof in such a manner as to extend in the axial 
direction from an end portion thereof. In addition, 
grooves (not shown) are formed in a pair of bracket 
portions 12a of a bracket 12 in such a manner as to extend 
in the tilting direction for engagement with a fixing 
member 16 and the like. Like reference numerals are 
given to constituent components which are common to the 
embodiments that have been described above, and the 
description thereof will be omitted. 

Also in this embodiment, by rotating a manipulation 
lever 20, both the bracket portions 12a can be made to 
approach or separate from each other. When the bracket 
portions 12a are separated from each other, since the 
outer jacket 211 can be displaced relatively with respect 



to the bracket 12, a tilt operation of the outer jacket 
211 can be effected in such a manner that the outer jacket 
211 is guided along tilt grooves, not shown. In addition, 
when the bracket portions 12a are separated from each 
other, since the outer jacket 211 can be displaced 
relatively with respect to the inner column 221, a 
telescoping operation of the outer jacket 211 can be 
effected in such a manner that the outer jacket 211 is 
guided along the inner column 221. Note that in this 
embodiment, a space between the flange portions 211c, 
211d is set wider so that the displacement in the 
telescoping direction is not interrupted, which would 
otherwise occur due to the interference of the tension 
member 13 with the outer jacket 211. Namely, when the 
telescoping length becomes maximum, the tension member 
13 is made to be brought into abutment with the flange 
211c, whereas when the telescoping length becomes minimum, 
the tension member is made to be brought into abutment 
with the flange portion 211d. In addition, while there 
occurs a case where the outer jacket 211 is pushed with 
a strong force due to a secondary collision, attachment 
holes 12c in the bracket 12 are both formed into a notched 
shape which extends in the axial direction of the steering 
shaft S, so that a dislocation capsule which is adapted 
to be dislocated when receiving impact can be interposed 
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herein . 

Fig. 8 is a similar drawing to Fig. 3 which shows 
a steering system according to a further embodiment. 
This embodiment differs from the second embodiment in 
that the shape of a tension member 313 differs and that 
a nut member 218 and a male thread portion 313m which 
screws into the nut member 218 are provided in place of 
the stationary cam 18 and the movable cam 19 . The tension 
member 313 has, as constituent components thereof, a 
left-half portion 313a, which is formed substantially 
into a T-shape, a right-half portion 313b, which is formed 
into an elongate plate-like shape and tubes 311c, 313d 
which connect the left-half portion 313a and the 
right-half portion 313b at upper and lower ends thereof, 
respectively, as viewed in Fig. 8 . The left-half portion 
313a is integrally made up of an elongate plate-like 
support portion 313s and a shank portion 313k which is 
an extending portion which extends from the center of 
the support portion. 

In Fig. 8, the left-half portion 313a and the 
right-half portion 313b are connected to each other at 
the upper ends thereof by a bolt 14A which is passed 
through a hole 313e formed in the right-half portion 313b 
and the tube 313c so as to be screwed into a threaded 
hole 313f in the left-half portion 313a and the lower 
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ends thereof by a bolt 14B which is passed through a hole 
313g formed in the right-half portion 313b and the tube 
313d so as to be screwed into a threaded hole 313h in 
the left-half portion, whereby the tension member 313 
is attached in such a manner as to hold therebetween an 
outer circumference of an end portion of an outer jacket 
21. Consequently, the tension member 313 can be 
separated into the left-half portion 313a and the 
right-half portion 313b, and due to this, they are 
superior in assembling characteristic when they are 
actually installed on a vehicle, and on the other hand, 
the left-half portion 313a and the right-half portion 
313b form a circumf erentially continuous annular shape 
in such a state that they are fixed together by means 
of the bolts 14A, 14B to thereby enhance the rigidity 
of the tension member 313. Since standard bolts can be 
used for the bolts 14A, 14B, and the tubes 313c, 313d 
can be manufactured only by cutting a circular tube to 
a predetermined length, the production costs can be 
reduced further. Note that a sheet material may be 
rolled and welded together along sides thereof for use 
for the tubes 313c, 313d. In addition, by assembling 
flange portions 21c, 21d of the outer jacket 21 as 
separate members, the assembling of the tension member 
313 can be effected using even an integrally molded 
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product which continues in the circumferential direction 
or a product which is formed integrally by virtue of 
welding or the like. 

Furthermore, in this embodiment, the nut member 218 
is attached in such a manner as to be screwed on to the 
male thread portion 313m formed on the shank portion 313k 
of the left-half portion 313a of the tension member 313. 
An outward end (a left end as viewed in Fig. 8) of the 
nut member 218 constitutes a tapered surface 218a, and 
a tapered portion 220a of a manipulation lever 220 is 
brought into engagement with the tapered surface 218a, 
and furthermore, a bolt 223 is screwed into the nut member 
218a so as to be securely fixed therein, whereby the 
manipulation lever 220 is attached to the nut member 218 
in such a manner as to prohibit the relative rotation 
thereof. Like reference numerals are given to 

constituent components which are common to the 
embodiments that have been described above, and the 
description thereof will be omitted. 

In this embodiment, by rotating the manipulation 
lever 220, the nut member 218 moves in a screwing fashion 
relative to the male thread portion 313m of the tension 
member 313. A space between the nut member 218 and the 
tension member 313 is varied in association with the 
screwing movement of the nut member 218, and this allows 
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both bracket portions 12a to approach or separate from 
each other, whereby the fixing or relative displacement 
of an inner column 11 and the outer jacket 21 can be 
effected. Note that the nut member 218 and a fixing 
member 16 function as fixing members. 

While the invention has been described in detail 
or by reference to the specific embodiments, it is clear 
to those skilled in the art that the invention can be 
changed and modified variously without departing from 
the spirit and scope of the invention. 

The subject patent application is based on a 
Japanese patent application (the application number 
-2003-197833 ) filed on July 16 , 2 0 0 3 and a Japanese pat ent 
application (the application number 2 0 0 4-1417930) filed 
on May 12, 2005, and the contents thereof is incorporated 
herein by reference . 

Industrial Applicability 

As has been described heretofore, the invention can 
be applied to, for example, a vehicular tilt and 
telescoping steering system . 
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